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[57] ABSTRACT 

A computer system is provided which is compatible 
with existing programmable option select systems and 
which provides optional enhanced system setup capa- 
bilities. The enhanced system permits use of application 
software designed specifically for existing programma- 
ble option select systems which utilize limited sjrstem 
configuration data registers but further provides an 
optional mode accessed during system setup procedures 
wherein application software can access and utilize an 
expanded set of system setup configuration registers to 
enhance the performance of the computer system. 
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figuration data through the Programmable Option Se- 

PASSWORD PROTECTED ENHANCEMENT lect feature to a relatively small 2048 bytes or 2K alloca- 

CONFIGURATION REGISTER FOR ADDRESSING tion. Another inherent MCA system limitation restricts 

AN INCREASED NUMBER OF ADAPTER CIRCUIT the number of programmable expansion slots for any 

BOARDS WITH TARGET MACHINE EMULATION 5 MCA system to eight. The present invention alleviates 

CAPABILITIES these inherent limitations, among others, while main- 
taining full compatibility with MCA software to more 

BACKGROUND OF THE INVENTION fijiy utilize the capabilities of the 303*6 microproces- 

1. Field of the Invention 

The present invention relates to personal computer 10 In MCA systems, the programmable option select 

systems, more particularly to computer systems utiliz- feature eliminates switches from system boards and 

ing programmable option select system configuration, adapters for identification and configuration purposes, 

wherein upon power up or reset the system automati- Instead of switches, these functions are performed by a 

cally executes an initialization sequence to establish the set of programmable registers or latches located on the 

configuration of peripheral devices or expansion circuit 15 system board and the adapter boards. In an MCA sys* 

boards which are user specified. tern, an adapter description file, or ADF, is maintained 

2. Description of the Prior Art for each adapter in system CMOS or static memory. At 
Personal computers have evolved since the introduc- power up, the system initialization sequence causes the 

tion of early models based upon the Intel 8088 micro- POS registers on the system board and adapters to be 

processor. This microprocessor formed the basis for the 20 read and compared for matching data in the ADF. 

International Business Machine Corporation PC as well Thereafter, if the system identification configuration 

as other IBM compatible machines. As the popularity of data has changed, an initialization sequence is executed 

personal computers rose, so did the demand for more and the system is reconfigured. The new system config- 

advanced features, system capacity and speed. This uration data is then stored in CMOS static memory with 

ever-increasing demand led to the development of 25 the adapter identification numbers, 

higher order microprocessors such as the Intel 80286 j n MCA systems, adapters and system board set up 

and 80386. functions share input/output addresses OlOOh through 

These later integrated circuit microprocessors oiOTh. Unless otherwise noted, all references in the 
formed the basis for the IBM XT and AT model per- present application to addresses will be hexadecimal 
sonal computers as well as other IBM compatible ma- 30 f onMl| ^ ^ " n » designation will be omitted. These 
chines such as the COMPAQ Desk Pro models. With addresses are accessed through programmable option 
the introduction of higher order microprocessors came x]ecX conUo ] ^ 0094 for the system board and 00*6 
demand for increased system expansion capability, for ^ adapters. In other words system board and 
more efficient data handling, communications and ^pici set up functions respond to instructions in ad- 
memory addressing. In response to these demands the 35 dresses 0100-0107 only when special device setup sig- 
personal computing industry has grown to include nu- naJs m , Q m 0094 and 0096 are active. After setup, 
merous system expansion modules or peripheral devices I/Q addresses or Q094 and 0096 are set to the 
such as modems, printers, hard and floppy disk drives, vaJues pp m6 ^ respectively, and system configure- 
memory expansion boards networking expansion ^ pQS ^ sim ^ accessed unless the ma- 
boards and the bke. All of these demands led to the 40 ^ ^ fa mode ^ foIlowi chart shows thc 
development of more efficient and capable system ar- organi2ation of the input/output address space used by 
chitectures such as the fended Industry Standard ^ MCA m& f ^ programmable option select 
Architecture utilized by COMPAQ and others, and the 
Micro Channel Architecture (MCA) used by IBM. ,ww 

One of the features provided by the MCA was the 45 
ability to initialize circuit board parameters entirely by 
program control, without the need to set any jumpers or 
switches. This feature was called Programmable Option 
Select (POS) and utilized certain defined input/output 
(I/O) space locations or ports to control which circuit 50 
boards or adapters were being configured and where 
configuration information was to be located. A circuit 
board was configured by first selecting which circuit 
board location was to be addressed and placing the 
circuit board in setup or configuration mode. The con- 55 
figuration information was then loaded and setup mode 
exited. 

Because of the large market share of the IBM com- 
patible machines, it is highly desirable that personal 
computing systems and application software maintain 60 
compatibility with the MCA Personal Systems comput- 
ers. Nevertheless, in the time that such systems have 
been available, it has become apparent that the MCA 
systems have inherent limitations which prevent full 
utilization of the capabilities of the INTEL 80386 mi- 65 

croprocessor. One such inherent limitation is imposed Bits 6 and 7 of address 0105 and bit 0 of address 102 are 

by the design of the MCA system which limits the ad- fixed, all others in the field 0102 through 0105 are free 

dressability of static memory used to store system con- form. 
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In IBM MCA systems, i.e., the Personal System 
Model 80, upon power up, the system executes a pro- 
grammable option select power on self test sequence, 
wherein configuration of the system board and adapters 
is verified. The system board configuration is verified 
by providing the appropriate set up enabling (low) sig- 
nals via POS register 094 bits 7, 5 for the system board 
and graphics subsystem (VGA). With respect to the 
system board, POS registers 100, 101 are read only and 
in IBM systems are hardwired with register 100 fixed at 
hex value FF and 101 fixed to a given system configura- 
tion identification value which identifies the model and 
specific features of the system in question. 

Set up of the diskette drive controller and serial and 
parallel interfaces are controlled through POS register 
102. System memory, consisting of one or two 1 mega- 
byte RAM units, is set up via POS register 103 whereby 
memory division, refresh rate and capacity are defined. 

Setup or configuration of adapters used in MCA 
systems is implemented in essentially the same fashion 
as the system board, with the exception that each 
adapter responds to setup only when a unique card 
setup signal is active. A unique card setup signal is pro- 
vided by decoding bits 0, 1, 2 and 3 of the 8 bit I/O port 
address 096. In the IBM MCA system, bit 7 of byte 096 
is utilized for channel reset, bits 4, 5 and 6 are set equal 
to one when read and bit 3 is decoded to discriminate 
between a system setup enable (low) and an adapter 
setup enable (high). This design imposes a limitation on 
the number of uniquely identifiable adapters to eight, 
the number which can be uniquely identified via bits 0, 
1 and 2 of byte 096. The system of the present invention 
maintains compatibility with this scheme and permits 
expansion of the number of uniquely ^identifiable 
adapters in the manner described herein. 

Furthermore, as implemented by IBM, MCA POS 
machines utilize a battery-backed CMOS RAM for 
system configuration data accessible by the POS se- 
quences which is physically limited to 2048 bytes or 2K 
bytes. Such a physical limitation is undesirable, particu- 
larly where, as in the system of the present invention, 
the number of addressable adapter slots is increased and 
other enhanced features accessible through a POS se- 
quence are provided. The system of the present inven* 
tion therefore provides a means for enhancing the POS 
addressable memory when in enhanced operation and 
of restricting access to such enhanced memory when 
full IBM emulation is required. 

Further information concerning the IBM Personal 
System/2, the MCA architecture and POS feature can 
be found in the IBM Personal System/2 Model SO 
Technical Reference Manual, having a copyright date 
of 1987 and a product number of 84 X 1508. 



system to emulate in IBM mode, and permits access to 
the enhanced system according to the present invention 
in^enhlmc^-modcrilnrlBM^ en- 
hanced features is restricted, ^ereby m ful 1 

5 ^compaUbUity^ f° r 
standard I BM MC A systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention can be ob- 
tained when the following detailed description of the 
preferred embodiment is considered in conjunction 
with the following drawings, wherein: 

FIG. 1 is a block diagram of a computer system incor- 
porating the present invention; 

FIG. 2 is a schematic flow chart diagram descriptive 
of a sequence of system identification logic executed by 
the computer system of the present invention; and 

FIGS. 3, 4, 5, and 6 are schematic diagrams of various 
circuit which form a part of the system of the present 
invention. 



SUMMARY OF THE INVENTION 



Briefly stated, the present invention provides an en* 
tirely compatible MCA POS system having means for 
emulating a designated IBM MCA machine, wherein a 
first set of POS^register s fuJl > Tllu plicate^IBM\MCA 
^^POSIbrganizati on - and'ftinc^ion and whereuTarsecond 1 60 
^seVbf:P!^re#ste 
provided-to-expand^ The 
enhanced features include, for example, the ability to 
uniquely address more than eight adapters and to pro- 
vide enhanced addressability to POS CMOS memory. 
In addition to this additional circuitry, a unique circuit 
is provided whereby upon power up the initialization 
sequence executed determines the standard IBM MCA 



BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, the letter C refers generally 
to an MCA POS computer system incorporating the 
present invention. The computer system C includes a 
microprocessor^, which is preferably an Intel 80386 
microprocessor. Connected Jo microprocessor 20 via 
CprcKxssor:address:biisi22,^p wessor comrorbg:24:arid^, 
30 processor ^ta bus 26 are a read only memory (ROM) 
^rnV30cdirect:memory:a^ 

^ccTProcessor„unit -34.— These~attachedrdevices:are uti- 
lized S>SicTT)prcK:e^ 
in v th^coir^tion^ 

A buffer 36 separates the processor buses and a sys- 
tem bus 38. Bus 38 includes system data, control and 
address lines 40, 42 and 44, respectively. A 32 MHZ 
system clock 46 is provided and attached directly to 
processor 20. System bus 38 connects to microchannel 
terminal 48 which includes microchannel bus connec- 
tors for receiving adapter card terminals such as are 
provided on external circuit boards or peripheral de- 
vices which have access to the MCA system bus. In 
IBM MCA machines connector 48 only provides for 
eight adapters because of the system's inherent limita- 
tion discussed above. In the system of the present inven- 
tion, connector 48 includes as many connectors as the 
particular embodiment is designed to uniquely address. 

Also connected to system bus 38 and processor con- 
trol bus- 24 is memory control logic circuit 50, which is 
utilized by processor 20 to control access to system 
random access memory 52. 

Peripheral devices are connected to system C via a 
peripheral bus 54, which includes control, data and 
55 address buses 56, S8 and 60. Peripheral bus 54 is con- 
nected to system bus 38 via buffer 55. Peripherals 
shown in FIG. tare typical of those utilized in an MCA 
POS system, and include parallel port 62, serial port 64, 
video graphics adapter 66, diskette control 68, interrupt 
control 70, three channel timer 72, keyboard and point- 
ing device controller 74 and battery-backed clock and 
CMOS RAM 76 all functioning in the conventional 
manner. 

" ~ the 



35 



40 



45 



50 



<In-addition-to- these-con ventional - peripherals,- 
653ystem:oM^pxesent:mventio^ 
cj>le option select u pjt;80 ,"which:includes:a:control-logic 
circuit-82-and-twb sets of^progr¥mmaW 
registersJW^ana^^ 
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circuit which controls-acccssjto^PC^rc^ten 84 and lion sequence, whereupon the logical steps set forth in 

86, and mJhe mannerji^ enables FIG. 2 are executed as pari of system configuration 

the system to operalTin an IBM emulation mode or an before other operations are permitted, 

enhanced or COMPAQ mode based upon whether the Referring now to FIG. 2, system initialization begins 

particular software application program includes in- 5 on reset at step 100. When the reset signal is enabled, 

structions designed to place the system C in enhanced vanable^CCMOPE*r^and~system-s^uTJCmc^e or 

mode. Placing the machine in enhanced mode permits SSMODE*^are-imtLdi2e<l"to-logic-high-leveLorj the 

the system tpjmjquelyjiddress^ more than value onelatistep 102. Thereafter, at step 104, if the 

^ight^dap te?s and t o access mo re than t he I B M " stan - system board is in system board set up mode, i.e., if bit 
dard 2K byte CMOS RAM for programmable option 10 7 of byte 094 is low, bit 3 of byte 096 is low and bit 5 of 

select configuration data. As will be appreciated by byte 094 is high, step 106 causes variable CCMODE* to 

those of skill in the art, the system of the present inven- be set to the enhanced or COMPAQ mode of operation, 

tion also permits other enhancements of the system C Ordinarily a system initialization instruction will on 

not permitted uvthe stani dard IBM MC A mo de. & chan- reset put the system in setup mode byjenajtog Jhe^ap- 
ncl select bus 88 cpnnects-POS unit- W to i mclroch^ el 15 propriate bits of POS register 094. r If-*t-step~104 it-is 

^cojraectCTr^ ^ connected to determined-that theTegi|teris-not "irTsystem board setup 
^co nnect6Tr4 8lcan^be ^i^Tcssc6oJ : xl^ic4:f oT:m ^d/^ £mo^e^a:logic loop is executed ^backnojstep^lOJr" 

<^write operationsTby^ Once^GMODE*-is-active,or:k>w:at stepf:i06, step 
ration operations. Bus-88^in ^desCda^chan neUsclect rt:108,Ta~ROM:mst^ 

hje:for7each ada pter that lthe'system is confi^ to 20 ^c«3~or~COMPAQ-mode) -to-be read-witnout-fi&t 

^indiyjduajl y addr ess. Clwnu^toHhctrj^raeseTrc^ art 

Re7erring~now"to FIG. 2, a flow chart is provided IBM^te5s,„can_beTead^vithout-wrifing to themifirst 

which illustrates schematically the control logic em- to~cj^ge3hiei>us. Reading C CMQDE ^registers^lOO, 

bodied in logicjrircujMU^On3^^ iOFrcUHT^ i.e. the identification data 

firwt-ccjrtrols^thT^mitiah^ 25 of^SeTs^^jejBaodej^cJ^nhan 

PPS^regjste^base^^ data is stored inthesystem CMOS. Thereafter, step 110, 

c^wly-memory^*^ This based upon the model specific data obtained in step 108, 

circuit^alsb controls a mode latch which is set to select a ROM instruction, causes the appropriate target ma- 

the system mode as either IBM emulation or enhanced chine-identification data to be^wriUentoJPOS registers 

cmode. This logic circuit only permits a mode change 30 100,JU&lrThis sl£p^ 

when in system setup and cannot be accessed during repsters-to emulate the response of an IBM standard 

execution of a program. MG^system,:^yluc^ 

IBM standard system board POS sequences are typi- <mvCTjion PO§^gisteiv^ 
cally as follows: c standard"IBM systems, A write command to POS regis- 

1) place the system board into set up mode; 35 ters 100, 101 latches this data in the IBM POS registers 

2) write FF to I/O port 100; 100, 101 since the CCMODE registers are read only. If, 

3) read 100 to obtain the least significant byte of the due to system error, POS registers 100, 101 are not 
system board identification data; initialized at step 110, the system setup control sequence 

4) write FF to I/O port 101; and is exited to an idling state awaiting completion of the 

5) read 101 to get the most significant byte of the 40 initialization as described above. This step is schematt- 
system board identification data. cally illustrated at step il2 in FIG. 2. In this way POS 

It is a feature of the present invention that utilizing registers 100, 101 are initialized to emulate the target 

this typical IBM standard POS sequence on the system IBM MCA machine before system operations can con- 

of the present invention will produce a response consis- tinue. 

tent with standard IBM MCA POS systems. 45 Once this initialization of system board POS registers 

System board POS register 84 (FIG. 1) is initialized is complete, control is transferred to step 114 which is 

to fully emulate a particular IBM MCA system. Thus the beginning of the typical setup procedure. Steps 100 

POS register 84 includes readable, writable data regis- through 112 occur only after reset, and not when the 

ters which respond to input/output addresses system is placed in setup mode at any other time. IBM 

0100-0107 when the system board setput enable signal is 50 POS registers 100, 101 are configured so as to be only 

active via I/O address port bit 0094. Once initialized, writable one time after power on or reset and cannot be 

these registers function in the same fashion as standard written to in subsequent setup routines. 

IBM MCA systems. In IBM standard MCA systems, At step 114, the system is set into IBM setup mode 

registers 0100 and 0101 are hardwired to the system ID with bit 7 of register 94 set equal to zero and the remain - 

and configuration data. To provide the enhanced capa- 55 ing bits are set equal to one, Le. t register 094 is set to 7F, 

bilities of the present invention, these hardwired regis- and variable SSMODE* set active or low. Note that it 

ters are replaced with readable, writable registers is possible that the system may already be in setup mode 

which must be initialized to correspond to the target due to previous setup sequences. Therefore, on setup 

identification data of the IBM system to be emulated. operations other than after reset, the procedure func- 

In FIG. 2, the system configuration POS logic is 60 tionally begins in IBM emulation mode, restricting ac- 

schemati cally illustrated in flow chart form. In the pre- cess to the enhanced features unless the enhanced mode 

ferred embodiment this logic is implemented through a signal is also active. 

combina tion of ha rdware and system initialization se- The requirement that access to enhanced features is 

quenceTstored uvsystem^ limited to those instances where the enhanced mode 

^tedlbnTrx>wer-up^r^reset.-Qn-r^ 65 signal is active is schematically illustrated in FIG. 2 in 

accesses system-configuration or initializat ion-instruc' steps 114 through 140. If the system is in setup mode, 

tionsitoT^'ih system-ROM-and battery backed-CMOS. but a write command to POS address 0100 and a data 

Circuit 82 functions to carry but the system configura- value of CC is not present, a hardware implemented 
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condition is not satisfied and the system immediately 
reverts to IBM mode. This hardware implemented con- 
dition is schematically illustrated in steps 120, 122 and 
124, but it should be understood that this condition is 
not imposed by a software instruction. If a write CC to 
POS register 100 is present, steps 118, 120 and 126 and 
subsequent steps permit access to the enhanced features. 
Variable CCMODE* is active or low only as long as 
the value CC is being written to POS register 100 and 
the system is still in system board setup mode. For the 
purposes of simplicity, the portion of the setup sequence 
shown in FIG. 2 after step 118 presumes that the 
CCMODE* enabling signal has not been disabled by a 
write command to POS register 100 at a value other 
than CC. It should be understood that if such event 
occurs, CCMODE* is automatically disabled and the 
sequence defaults to step 120. 

In operation of programs written exclusively for IBM 
equipmenr will notraccess the enhanced mode features 



10 



15 



fF. Therefore, to fully emulate present IBM MCA 
POS machines it is only necessary to require the initial- 
ization of POS register 101 and provide a fixed value of 
hexadecimal FF to register 100. In this embodiment, at 
step 110 in the sequence shown in FIG. 2 it would not 
be necessary to write the POS register 100 before pro- 
ceeding. The preferred embodiment^ of the present in- 
vention requires initialization of both* POS registers 100 
and 101 to anticipate changes in IBM format wherein 
register 100 may not be fixed. Referring now to FIG. 3, 
the embodiment wherein only POS register~101-is ini- 
tialized and POS register 100 is fixed at the value FF is 
illustrated. In this simplified embodiment, the require- 
ment that the system be in system board setup mode 
before entering enhanced mode is eliminated if the setup 
sequence is initiated after a system reset or power up 
condition. It should Denoted thaftb^prefelre^^bbdi- 
ment adds a setup restrictioa to CCMODE:for:further 
protection oT system wnfiguration:mtegrity:regardless 



because in-standard IBMrM^-machineTPOS:register 20 f of whether the i setup:sequence:is initiated:aftcr:power 



~100"is=hardwiredrandrnotwritable. Thus, this feature 
permits the software en gineer to" access the enhanced 
features on systems of the present invention by utilizing 
this instruction as a password. On the other hand, the 
system of the present invention will fully emulate the 25 
POS responses of standard IBM MCA systems setup 
procedure in steps 114, 116, 120 and 122 if the write CC 
to POS register 100 does not occur. 

If at step 118 and thereafter a write CC to POS regis- 
ter^lOO-is^active, at, step _126 a-write FF tbTport 101 30 
Jo^u^ciusing: ^td~be^written-to CCMODE^POS 
"registe^lOl^TKis re^steriis then^eajJat jtep 128. On a 
machine -of^the~presenrinventionrTeadmB,CCJt!ODEj 
registernOllwiirrelunTIhe val ue„CC. JThus if this Val ue 
ts-notj^urnedra systenrerror is indicated and-the iden- 35 
tification~/configu7jfti^ 

step^is^UiejIcey step which pomts the miexoprocessor 
undersp/tware control to detennine-whether it is oper- 
ating on an enhanced systemriOn a standard IBM MCA 
system this read instruction will return the value FF. 

Assuming value CC is read at step 130, control trans- 
fers to step 13 which causes CCMODE POS register 
100 to be read. CCMODE POS register 100 contains 
model specific data relating to system configuration, 
which in turn provides the meaning of the enhanced 45 
mode POS registers and other data required to set up 
the system for the machine of the present invention. 
This model specific identification data from CCMODE 
POS register 100 is compared to a table stored in system 
ROM to access the model specific configuration data. 50 
Next, step 136 causes the processor 20 to complete the 
CCMODE POS configuration sequence. Thereafter, 
setup mode is disabled, CCMODE* is disabled and POS 
initialization is completed at steps 138 and 140. After 
initialization in CCMODE*, the system reverts to IBM 55 
mode, thus restricting access to the enhanced 
CCMODE* POS features to those times when the sys- 
tem is in setup mode and the CC signal is active as a 
write to CCMODE* POS register 100 



up, reset or otherwise. 

On reset, system signal JRST* being active low active 
arid is provided^tb ^the pr^t"input:to:Ditype:flip-flop 
140. Circuit 140 has its clear input tied at a logic high 
level, and as a result, on RST* being active low the Q 
output to circuit 140 goes to a logic high level. This 
output is provided as an input to ORGATE 142 thereby 
setting system signal SSMODE* to a logic high level. 
In this embodiment SSMODE* is used internally in 
system C to signify that the system is in the IBM setup 
mode. Circuit 140 forms a portion (bit 7) of POS regis- 
ter W. Bit 7 is active low to enable setup of the system 
board. Thus in FIG. 3 the D input to circuit 140 is data 
line 7 to POS register 94, which is clocked by the 
WRT94* system control signal generated by a logic 
circuit elsewhere in the system. Thus when system 
board setup ijs enabled, the^} JMitput at terminal 158 is 
low. This~duYput is provided as a first:input:to ORgate 
czUZTht second mput:to:ORgate-142^1be"low when 
40 in IBMMODE, thereby enabling the low SSMODE* 
output to signify the system is in IBM setup mode. 

In this embodiment, on RST* active low, variable 
CCMODE* is set active low. CCMODE* is a system 
variable used to designate enhanced or COMPAQ 
mode operation. On reset, RST* is active low and is 
provided to the preset input to D-type nip-flop 148, 
whereupon the inverted Q output at terminal 146 goes 
to a logic low level. This low signal at terminal 146 is 
provided to the preset input to another D-type flip-flop 
148 which is then initialized so that its output 150 and 
inverted output 152 are at logic high and low levels 
respectively. The output signal level on terminal 152 is 
the value of CCMODE*. Signals CCMODE* and 
SSMODE* are provided for use by other elements of 
the system C in determining if the system is in enhanced 
mode or IBM setup mode at terminals 154 and 156, 
respectively. The inverted Q output (low) at flip-flop 
148 is also provided as an input to inverter 170 which 
causes a high level input signal to be provided to OR- 



Turning now to the remaining figures, the circuitry 60 gate 142, causing the output at terminal 156 to go to a 



for implementing the system setup logic control and for 
providing access to the enhanced features will be de- 
scribed. _ 

Wwle^m the prefeiTed^mj^odiment 
imtiai izebotj gBM^c^ 65 
"101^t_^_esent:IBM standard MCAJ^S s^tems utilize 
^bnly- register^ lOl to contain s ysten^ cojifigufatiorpdata 
and-fi7-thTcontents^f~7«gister 100 at-hexidccimallvalue 



high, inactive level. Thus, in this embodiment, on reset, 
the system goes to CCMODE* active, SSMODE* inac- 
tive. 

Following the setup enabling signal to circuit 140, a 
read POS register 100 signal is provided to input line 

159. This signal is active low as signified by RD100* in 
FIG. 3, and is provided as a first input signal to ORgate 

160. The second input to ORgate 160 is the CCMODE* 
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output from flip-flop 148 which is at its active low state. flip-flop 140 will be at a high level. This output is pro- 
Thus, the RDI00* signal causes the output of ORgate vided to the preset input to flip-flop 176 t which has its 

160 to go to an active low level. This output is desig- clear input fixed to a + 5 volts or logic high level. In this 

nated CPQID* and is provided as an output enabling condition, the Q output at terminal 178 will follow the 

signal to buffer 16Z This ena bling sig nal causes LCompaq 5 D input 180 when clocked by the trailing, rising edge of 

model spe^fic:data^s^bjred in^ge ^memo ry or hard- the WRT10O* signal on line 182. The voltage level of D 
wiredjjaiches to b^ov^^^^^bus^PT^^&ta is input 180 will be dictated by the output from compara- 

utilizwH^o^tafi^^ IBM tor circuit 184. Comparator 184 compares the value of 
machine configuration data, which will be written to data on the data bus to the value CC from hardwired 

IBM POS register 101. — — l0 ] 0 ^ c> when the data equals CC, the output of circuit 

Following the RDI00* step, system ROM POS se- 184 goes to an active low level, and this voltage is pro- 
quence provides a write to POS register 101, by provid- vided to the D input 180 of flip-flop 176. Thus, a write 
ing an active low level WR101* signal on the control bus CC to POS register 100 command clocks the low level 
which is present at line 166. At this point, both the input at terminal 180 to the Q output 178. This active 
preset input 143 and clear input 145 of flip-flop 144 are 15 low signal enables NORgate 186 causing its output to 
at logic high levels and the D input 147 is fixed low. go to a logic high level. This high level signal is pro- 
Output 146 of circuit 144 is at a logic low level after vided as the D input to flip-flop 148, which when 
reset. Output 146 and the active low WR101* signal on clocked by the rising edge of the next ADL* signal 
line 166 are provided as inputs to ORgate 164. Thus the causes the Q outputs 150, 152 to transition to high, low 
active low WR101* signal causes the output of OR- 20 levels, respectively. The low level, inverted Q output at 
GATE 164 to go to a low level. The output of OR- terminal 152 places the system in CCMODE. As can be 
GATE 164 is provided as the gating signal to latch 166. seen from this logic, when a WRITE 100* signal is 
The trailing, rising edge of the WR101* signal causes the active, and the data on the data bus is anything other 
output of ORgate 164 to transition from a low to a high than CC, the combined action of circuits 184, 176, 186 
level to date latch 166 and complete the write to register 25 and 148 force the system into IBMMODE. 
101 sequence. Once the system is in CCMODE, the system verifies 

In MCA systems, an ADL* signal goes active low to that the machine is an enhanced or COMPAQ machine 

indicate address or status bits are valid on the system by executing a write FF to I/O port 101. When a subse- 

bus. After the WRT101* signal, the next instruction quent RD101 command is executed in CCMODE, OR- 

fetch on the bus will generate an ADL* signal on the 30 gate 176 is disabled, and ORgate 190 is enabled by the 

bus which is presented to line 168. The rising, trailing active low level, signals from lines 192 and 194 which 

edge of ADL* signal at line 168 clocks flip-flop 148 are presented as inputs at terminals 196 and 198, respec- 

which causes the Q and inverted Q outputs 150, 152 to tively. Enabling ORgate 190 causes an output enabling 

go to low, high logic levels, respectively, and the sys- signal to be provided to buffer 200 which outputs the 

tern is taken out of CCMODE and enters IBMMODE. 35 value CC on to the data bus. If the value of data on the 

In this state, the voltage level at output 152 of flip-flop bus is not equal to CC, the system is either not an en- 

148 is at a logic high level. This voltage is provided as hanced or COMPAQ machine or a system configura- 

an input to inverter 170, and the inverted output, a low tion error condition exists. 

level signal, is provided as a first input to ORgate 142. If Assuming a value CC is read in response to the Read 
the system board setup mode is still active, the voltage 40 101 command, the system is verified and initialization of 
level on terminal 158 of flip-flop 140 will still be low, the CCMODE system board POS registers 86 can be 
and this voltage is provided as a second, enabling output completed. The first step in this process is a ROM in- 
to ORgate 142, thereby setting the output voltage struction to read CCMODE POS register 100 to obtain 
SSMODE* to its active low state. At this point, the the model specific data for the machine or system in use. 
system is in IBM setup mode, and the remaining stan- 45 Reading via I/O port 100 while in CCMODE enables 
dard IBM MCA POS setup for the system board, i.e. ORgate 160 which provides an output enabling signal to 
the initialization of the remaining IBM compatible sys- buffer 162, whereupon buffer 162 causes the COMPAQ 
tem board POS registers 102 through 107 can be com- model specific configuration data to be output to the 
pleted. data bus, Using this data, processor 20 determines the 

While in IBMMODE, if read POS register 100 is 50 byte definition for each of the CCMODE system board 
executed, RD100* goes active low, and together with POS registers 102 through 107. As will be explained in 
the low level IBMMODE* signal enables ORgate 172. detail below, by permitting access to these registers in 
The enabled low level output from ORgate 172 is pro- CCMODE only, access to the enhanced CMOS POS 
vided as an output enabling signal to buffer 174 which memory space and addressing the additional number of 
transmits the value FF from hardwired logic to the data 55 adapters for setup is permitted only on enhanced ma- 
bus, thus emulating the response of a standard IBM chines thereby eliminating any conflict with applica- 
MCA system. tions software written for standard IBM MCA systems. 

If a Read POS register 101 occurs whDe in IBM- Turning now to FIG. 4, the details of the circuitry of 

MODE, the active low level RDI01* signal and the an alternate preferred embodiment will be described. In 

active low level IBMMODE* signal enable ORgate 60 this embodiment, the basic logic sequence set forth in 

176, causing latch 166 to output the target IBM model FIG. 2 is followed, but in contrast to the first embodi- 

specific identification data, thereby emulating a stan- ment, this second embodiment will require both IBM- 

dard IBM MCA system. MODE POS registers 100 and 101 to be initialized. This 

Once IBM POS setup is completed, it is necessary to embodiment anticipates that in futureHBM-MCA POS 

set up the enhanced or CCMODE mode POS registers, 65 systemsjegister 100 may not be set to a fixed value FF 

This sequence is initialized by a ROM initialization ^d^cpnsequen^ 

instruction to write the value CC to POS register 100. If of ide^tificadbn^ written^to IBM 

the system is in setup mode, the inverted Q output of POS register 100 to fully emulate the IBM system. 
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In FIG. 4, flip-flops 210 and 212 form a portion of As described above, after the reset signal, when the 

IBM compatible POS register 94. On reset, RST* goes system is placed in system board setup mode, signal 

to its active low state and is presented as an input preset SBSET goes to a logic high level. The SBSET signal is 

signal to flip-flop 210 at terminal 214. With the reset or provided at line 270 as a first input to NAND gate 222 

clear input 216 fixed to a logic high level, the RST* 5 and to NAND gate 224. After reset, when the system is 

signal preconditions the outputs 218, 220 to high and placed in setup mode, NAND gate 222 is enabled by 

low levels respectively. The low SBSET signal at ter- high level inputs on lines 266 and 270 thereby providing 

minal 220 is the inverse of SBSET* and is provided as a an active low level signal at output 272 which repre- 

first input to NAND gate 222 thereby disabling the sents the signal CCMODE*. 

output to a high level. SBSET* is active low and is used 10 In this embodiment, two different setup flag signals 
to signify whether the system is in system board setup are used. The first is to signify enhanced mode setup and 
mode. The output of NAND gate 222 represents the is designated CCMODE setup. The second is to signify 
active low CCMODE* signal which is utilized to deter- IBM mode setup and is designated SSMODE*. After 
mine if the system is in CCMODE. The SBSET signal reset and the first system setup enabling signal, variable 
is also provided as a first input to NAND gate 224 15 CCMODE* is set to its active low level. These signals 
which is therefore disabled resulting in output 226 being are present on lines 272 and 266 (FIG. 4) and indicate 
at a logic high level. Output 226 represents the the system is in CCMODE ready for setup (FIG. 4). 
SSMODE* signal which is active low and utilized to Note that this nomenclature differs from the first em- 
signify when the system is in system board setup mode. bodiment as illustrated in FIGS. 2 and 3 but functionally 
Thus, on RST*, variables CCMODE* and SSMODE* 20 is the same. At this point, NAND gate 226 is disabled by 
are set to inactive or logic high states (step 102, FIG. 2). the low level signal at line 268. Thus, variables 1BM- 

The next step executed by the ROM initialization MODE and SSMODE* are at low (inactive) and high 
sequence is to place the system C in system board setup (inactive) levels, respectively. In this embodiment the 
mode. In IBM MCA systems this is done by placing bit variable, SSMODE*, signifies IBM mode setup only. 
7 of POS register 094 at a logic low level, bit 5 at a logic These signals are present on lines 226 and 268 (FIG 4). 
high level (to disable video graphics adapter setup) and Once in CCMODE setup, the ROM setup instruc- 
bit 3 of register 096 at a low level to avoid sending setup tions require a read CCMODE POS registers 100, 101 
signals to the adapter setup register 096, When this step to obtain the data representative of the target IBM 
is executed, the D-input 228 to flip-flop 210 is brought 3Q system for emulation in the same manner as described 
to a low level. The D-input 228 is clocked at input 230 above with regard to the first embodiment. A read to 
by the output of ORgate 232. ORgatc 232 is enabled POS I/O port 100 while in CCMODE setup causes the 
when the address decode to POS register 094 (Dec 94*) data to be output from a preset latch to the data bus 
at line 234 and the peripheral write (PRWR*) signal at (FIG. 3). In the next step (step 110, FIG. 2) this IBM 
line 236 are brought to low active levels by the system 35 emulation data is written to IBM POS registers 100 and 
board setup signal. On the rising, trailing edge of 101 (FIG. 4). The logic circuit 82 (FIG. 1) of this em- 
PR WR* at line 236, the output of ORgate 232 transi- bodiment is configured so that IBM POS registers 100, 
tions from low to high clocking flip-flop 210 thereby 101 can only be written to once, after reset, 
setting outputs SBSET* and SBSET to low and high The writing to IBM POS registers 100, 101 may be 
levels, respectively. SBSET* being low indicates sys- 40 executed in either order. As will be recalled, on Reset 
tern board setup mode. line 244 was preconditioned to a logic low level. A 

As will be recalled, on reset, RST* went to an active write to POS I/O port 100 causes a P100* signal at line 

low level. RST* is provided as an input to buffer 238 280 and peripheral write signal PRWR* at line 236 each 

which provides triplicate RST* outputs as RST*1, to go to active low levels. Lines 244, 280 and 236 are 

RST*2, and RST* 3. These signals are used to precondi- 45 thus all at low levels as the write to I/O port 100 signal 

tion other circuit elements in system C. Specifically, is active. At this point NORgate 282 is enabled, thereby 

RST*1 is provided as a clear or reset input to flip-flops making its output 284 transition from low on reset to 

240 and 242. Flip-flops 240 and 242 each have their high during the first write to POS I/O port 100 signal. 

D-inputs and preset inputs tied to a logic high value at This transition clocks IBM POS latch 285 to the data on 

line 243. The RST*1 signal going active low thereby 50 the data bus 287 which is the target machine data for 

preconditions Q output 242 of flip-flop 242 and Q out- POS register 100. 

put 246 of flip-flop 240 to a low level. Likewise, the output of ORgate 286 which was at a 
These two low level signals comprise a disabling logic high level on reset transitions to a low level when 
input to AND gate 248 making its output at terminal the input. signals P100* and PRWR100* go to an active 
250 a low level signal. This signal is a low level input to 55 low level. At the rising, trailing edge of the P100* signal 
the preset input of flip-flop 252. As will be recalled, on on line 280, ORgate 286 is enabled making its output 288 
reset, RST* went active low and SBSET output 220 of transition from a low to a high level. This low to high 
flip-flop 210 was preconditioned at a low level. signal is the clock input to flip-flop 242. After reset, the 
The SBSET output is provided as a preset input to clear input 290 to flip-flop 242 reverts to a high level, 
flip-flop 254 at terminal 256. Flip-flops 252 and 254 have 60 On clocking at line 288, since both preset and clear 
their clear inputs tied to a logic high level at line 258. inputs 242 and 290 are high, the Q output 244 to flip-flop 
Thus, on reset, output 260 of flip-flop 254 is precondi- 242 is set to a high level, thereby disabling NORgate 
tioned to a low level. This signal is provided to the 282 forcing its output 284 low* This signal is the gating 
D-input of flip-flop 252, which as described above has signal for IBM POS register 100 latch 285. This corn- 
its preset and clear inputs 262 and 264 at low and high 65 pletes the write to IBM POS register 100 cycle. Subse- 
levels, respectively. Thus, on reset, outputs 266 and 268 quent writes to I/O port 100 are not effective to IBM 
of flip-flop 252 are preconditioned to high and low POS register 100 because after reset the clear input to 
levels, respectively. flip-flop 242 remains at a high level and any clocking 
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sets output 244 to a high level since the D and preset ing signal on line 332 will cause the outputs 266 and 268 

inputs are tied to positive voltage on line 243. of a flip-flop 252 to go to high and low levels, respec- 
The ROM command to write to IBM POS register tively. These conditions in the setup mode enable 

101 is carried out in the same fashion as described with NAND gate 222 and set the CCMODE* signal to an 
regard to POS register 100. On reset, the Q output of 5 active low level and the CPQMODE signal to an active 
flip-flop 240 is preconditioned to a low level. On the high level. 

write to POS I/O port 101, P101* and PRWR* go to On the other hand, writing any value other than CC 
active low levels on lines 296 and 236, respectively, thus to IO port 100 disables NAND gate 314 setting the 

enabling NORgate 298. When NORgate 298 is enabled, D-input to flip-flop 254 to a high level. When flip-flop 

its output 300 transitions from low to high to clock IBM 10 254 is clocked in this condition, output 260 goes to a low 

POS 101 latch 302 to the data on data bus 287. On i cve | causing the outputs 266 and 265 of flip-flop 252 to 

completion of the write command, the trailing, rising g0 10 j ow ^ high levels, respectively, thereby placing 

edge of P101* enables ORgate 303 causing its output ^ mode SSMODE* and IBMMODE in their 

304 to transition from a low to a high level. The low to j ow and high states, respectively, provided the 

high signal on line 304 clocks flip-flop 240 causing its Q 15 8ysteni b s(il | m 

output on line 246 to go to a high level thereby disabling M ^ thc firsl embodiment, after the system C is in 

NORgate 298 and preventing subsequent writes to IBM CCMODE/CPQMODE, it is ready for initialization of 

POS register 101 latch 302. ^ enlaced or CCMODE POS registers. Again, as in 

Only upon completion of the writes to IBM POS ^ first ^^^^ it ^ preferred to verify the system 

registers 100 and 101 are the outputs of flip-flops 240 20 b M enhanccd or COMPAQ machine by executing a 

and 242 both atlogic high fcvcls^ Thus, only after both writc valuc pp to ros uo ^ 10 i (stcp 126. FIG. 2). 

registers have been initialized is AND gate 248 enabled, Since m ccmODE this register is read only and fixed at 

causing its output on line 250 and input terminal 262 to ^ ^ CQ rcadi m ^ retum ^ yalue cc Qn 

transition from a low to a high level. Once the IBM ^ enhanced machine 

POS registers 100 and 101 have been initialized to emu- 25 A • # . i*a /tan <>\ « e«*ic 

means by executing write iLructions to IBM POS " * 0Ted . m ,^ Ste " ot » 

registers 102 through 107 based upon data in system 30 CCMODE register 100 and provides the system config- 

memory uration data for the specific model of system C to enable 

The next step is to initialize the enhanced CCMODE tl ? e t^ard arid adapt^ to be properly initialized 

or COMPAQ mode system board POS registers. This viasteps 136,138 and 140 (FIG. 2). 

sequence begins by writing the value CC to I/O port °"<* » CCMODE the rein C has access, in setup, 

100 while in setup mode. In this situation, the SB SET 35 10 enhanced mode POS registers 86. These registers 

signal will be at an active high level. This signal is pro- * utUued to P rovi <? e enhanced papabdities, includ- 

vided as an input to flip-flop 254. Rip-flop 254 and ing the addressability of more than eight adapter boards 

associated AND gate 310 t NORgate 312, and NAND 811(3 access to mpre than the standard IBM 2K CMOS 

gate 314 form a comparator circuit which compares the memory. In the preferred embodiment CCMODE POS 

data value from the data bus presented on lines 316 to 40 re &»* tcr 0J02 is uttoed to P rovidc ***** t0 thcsc two 

the value CC or 00110011. Only when the data bits on features. If it is desired to provide for more than eight 

lines 316 are equal to the value CC are gates 310 and 312 adapter boards, bit 6 of CCMODE POS register is set to 

enabled. When enabled, the outputs of gates 310 and 312 1 ' w **VP- ™ s bit is sct l ° 0 on resct and thus acccss t0 

go to an active high level. When both outputs of gates additional adapters is only allowed if the CCMODE 

310 and 312 are high, NAND gate 314 is enabled caus- 45 POS sequence is executed. Bit 6 of CCMODE POS 

ing its output 318 to go to an active low level. Output agister 0102 can be utilized to decode an additional 

318 is provided as the D input to flip-flop 254. adapter addresses when combined with the three 

When the initialization of IBM POS registers 100 is bits utilized from POS register 096. 

completed, output 320 of flip-flop 242 designated Similarly, in the preferred embodiment, bit 0 of 

BLANK0 was set to a low level. This signal is provided 50 CCMODE POS register 0102 is utilized to provide 

as an input to ORgate 322. Therefore, once the IBM access to more than the standard 2K CMOS system 

POS register 100 has been initialized, a write CC to I/O RAM permitted by IBM MCA machines. If bit 0 of 

port 100 while in setup mode will disable ORgate 322 CCMODE POS register 0102 is set to 1, an additional 

since inputs 324 and 326 which correspond to PRWR* number of CMOS RAM register bits can be enabled 

and P100* will go to a low level during the write cycle, 55 depending on thc size of CMOS RAM desired in the 

Disabling ORgate 322 causes its output 328 to transition particular system C. 

from a high to a low level during the write cycle. At the Because these features can only be accessed on en- 
end of the write cycle ORgate 322 is enabled and its hanced machines in CCMODE, they are not available, 
output signal level 328 transitions from a low to a high nor do they interfere with the operation or execution of 
level. This output signal 328 is applied as a clock input 60 application software written for IBM MCA standard 
to flip-flop 254. As long as the value written to register machines. 

100 is equal to CC, the D-input to flip-flop 254 will be In the preferred embodiment, the user is permitted 
low and this clocking input will set inverted Q output access to these two enhancements if during CCMODE 
260 and the D-input to flip-flop 252 to a high level. setup CCMODE POS register 0102 has been enabled as 
In this condition, the next instruction executed will 65 set forth above. Referring now to FIGS. 5 and 6 t the 
cause the ADL* signal to clock flip-flop 252. If both decoding circuitry which controls access to the appro- 
IBM POS registers have been initialized the preset input priate POS registers and the enhanced features is illus- 
262 to flip-flop 252 will be at a high level and the clock- trated. 
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In FIG. 5, latch 350 and flip-flops 352, 354, 356 and 
358 comprise CCMODE POS register 0102. POS regis- 
ter 0102 is connected to the peripheral data bus 58 via 
data input lines corresponding to bits 0-7 of register 102 
which are designated DIN(N)/I in FIG. 5. Access to 5 
CCMODE POS register 102 is controlled via NORgate 
360 which is only enabled upon each of its three input 
signals being at an active low level. These inputs 362, 
364 and 366 are only all at low levels when the system 
is in CCMODE* (line 272, FIG. 4) and a Peripheral 10 
Write or PRWR»/I (line 236, FIG. 4) to register 0102 
(P 102*. line 364) is occurring. 

As can be seen in FIG. 5, CCMODE POS register 
102, as well as the remaining CCMODE POS registers, 
can be used to setup or enable various enhanced fea- 15 
tures. For example, in the embodiment illustrated in 
FIG. 5, bits 1, 2 and 3 are utilized to specify specific 
model configuration via D-input lines 368, 370 and 372 
which can be decoded at outputs 374, 376 and 378. Data 
bit 5, input on line 380 and decoded on line 382 is uti- 20 
lized to designate whether channel check signals used in 
IBM MCA format systems will be visible (set to 1) or 
not visible (set to 0). A combination of signals at outputs 
378, 384 and 386 connected as inputs to AND gate 388 
can be used to control the manner in which the Cache 25 
memory feature is utilised. 

The output signal 390 of flip-flop 352 is used to con- 
trol the speed control feature which determines 
whether the system timer is visible (bit 7 = .1) or not 
visible (bit 7 ~0) to the user. On reset, RST3« (FIG. 4) 30 
goes to an active low level, and the value (zero or 1) of 
bit 7 presented at D-input line 392 is latched to output 
390 by the transition from low to high of the output 
from NORgate 360 which occurs in CCMODE setup. 

Access to the enhanced feature which permits ad- 35 
dressing and setup of additional system adapters is con- 
trolled via bit 6 of register 0102. In the preferred em- 
bodiment, in CCMODE setup bit 6 is set to zero to 
disable this feature. Bit 6 is also set to zero as a default 
condition. Bit 6 is set to 1 to enable setup of an addi- 40 
tional eight adapters. Addressing an additional eight 
adapters is accomplished by decoding the three bits 
from POS register 096 described above plus decoding 
bit 6 of CCMODE POS register 0102 thereby providing 
a four-bit address code permitting addressing of sixteen 45 
adapters. 

On reset, RST3* goes to a logic low level. This signal 
is presented as the clear or reset input to flip-flop 354 on 
line 354 to reset the circuit to low and high output levels 
at lines 400 and 402, respectively. The default condition 30 
is thus CPQSS* high or inactive. The CPQSS* signal 
indicates whether the additional adapters are accessible. 
The RST3* signal reverts to a high level. Inputs 396 and 
398 are thereafter both at logic high levels. Thereafter, 
if DIN(6) at line 404 is set to one indicating access to 55 
additional adapter addresses is required, the rising edge 
of the output signal from NORgate 360 clocks flip-flop 
354 so that its Q and inverted Q outputs 400, 402 go to 
high and low levels, respectively, thereby setting the 
CPQSS* output at line 402 to its active low state. 60 

Access to the additional system CMOS memory is 
controlled by decoding bit zero of CCMODE POS 
register 0102. In CCMODE setup, bit zero is set equal 
to zero if access is not permitted and equal to one if 
access to the additional memory is permitted. BIT 0 is 65 
presented at input DIN(0)/I on line 406 as the D-input 
to flip-flop 358. The preset and clear inputs are set to a 
logic high level so that the rising edge of the output 
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from NORgate 360 clocks the Q output 408 to follow 
the D-input value on line 406. Thus, if bit zero is set to 
one, on clocking, output 408 will go to an active high 
level indicating access to enhanced CMOS is permitted. 

Turning now to FIG. 6, the logic circuit which se- 
lects between IBMMODE or CCMODE setup for POS 
registers 101 and 102 is illustrated. If in CCMODE, 
signal CCMODE* on line 420 will be active low. A 
write command to POS register 101 will cause input 
signal 422 and output 424 to go to active low states. The 
active low signal at line 422 is passed through buffer 426 
and provided as an input to ORgate 428. This input, 
together with the active low CCMODE* signal on line 
420 causes output signal 430 to go to active low level 
enabling writing to CCMODE POS register 101. If in 
IBM mode setup, CCMODE* is at a high level and the 
output 430 of ORgate 428 will be high or inactive. 

In IBM mode setup, the SSMODE* signal at line 432 
will be at an active low level and this signal together 
with the output signal from buffer 426 will cause the 
output 436 from ORgate 434 to go to an active low level 
to enable writing to IBM POS register 101. This same 
procedure is followed with respect to POS register 102 
decoding via input 438, buffer 440, and ORgates 442 
and 444 to control access to CCMODE and IBM- 
MODE POS registers 102 via outputs 446 and 448, 
respectively. 

Reading CCMODE POS register 100, as required at 
step 108 (FIG. 2) to obtain COMPAQ model specific 
identification data is controlled via ORgate 445 and 
associated inputs 452, 454 and 420. In CCMODE, the 
input signal CCMODE* on line 420 will be at an active 
low level. In this condition, a Read POS register 100 
command will cause inputs 442 and 444 to go to active 
low levels, whereupon the output CPQID* on line 456 
and P-100* on line 458 will go to active low levels. 
Output CPQID* is utilized as an output enabling signal 
to latch 162 (FIG. 3) to cause the CCMODE model 
specific data to be output onto the data bus. If in IBM 
mode, reading POS register 100 will result in output 456 
being inactive high, and output 458 and 460 being active 
low. Outputs 458 and 460 are used as enabling signals to 
IBM POS register 100 to cause the reading of the IBM 
target data onto the data bus. 

In the manner described above, the system C of the 
present invention provides a means for emulating a 
standard IBM MCA POS system in IBM mode, and a 
means for providing system enhancements such as in- 
creased addressability of adapters and enhanced CMOS 
memory when the system is in CCMODE. The system 
must be properly initialized by writing emulation data 
to the IBM mode POS registers. Access to enhanced 
mode features is permitted only if the required pass- 
word routine is executed by writing CC to POS register 
100. If the system has been properly initialized, is in 
system board setup mode and is an enhanced system, 
access to enhanced mode POS registers is permitted 
whereby enhanced features can be accessed. 

The foregoing disclosure and description of the in- 
vention are illustrative and explanatory thereof, and 
various changes in the size, shape, materials, compo- 
nents, circuitry, wiring connections and contacts, as 
well as in the details of the illustrated circuitry, con- 
struction and method of operation may be made with- 
out departing from the spirit of the invention. 

We claim: 

1. In a computer system of the type including a micro- 
processor, system read only memory, system random 
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access memory, a plurality of peripheral devices, such 
as graphics controllers, diskette controllers, interrupt 
controllers, keyboard controllers, communications 
ports and the like, a system bus including data, control 
and addressing elements for interconnecting the various 5 
system elements, and means for individually addressing 
a plurality of adapter circuit boards connected to the 
system bus, the adapter circuit boards connected to the 
system bus, the adapter circuit boards being optional 
subsystems connected by the user to enhance system 10 
operation, wherein the system is assembled on a system 
board which further includes a set of registers for stor- 
ing system board configuration data, which registers are 
initialized by the processor during system setup proce- 
dures pursuant to a set of instructions stored in system 15 
memory and executed on power on or reset to initialize 
the system, a means for configuring the system and 
initializing the configuration registers comprising: 

a) a first memory means for storing data indicative of 
the system board configuration of a target machine 
to be emulated in emulation mode; 

b) a second memory means for storing data indicative 
of the system board configuration for operation in 
enhanced mode; ^ 

c) a first set of system board configuration registers 
for storing system board configuration data for 
operation in emulation mode, said first set of sys- 
tem board configuration registers including means 
for individually addressing a first number of 3Q 
adapter circuit boards; 

d) a second set of system board configuration regis- 
ters for storing system board configuration data for 
operation in enhanced mode, said second set of 
system board configuration registers including 35 
means for enlarging the number of individually 
addressable adapter circuit boards; 

e) means for automatically initializing said first set of 
system board configuration registers to emulate the 
target machine; and 44 

0 means for initializing said second set of system 
board configuration registers in response to a pre- 
scribed password procedure. 

2. The system of claim 1 wherein said configuration 
means further includes means for limiting access to said 45 
second set of system board configuration registers to 
those instances where the password procedure is exe- 
cuted. 

3. The system of claim 1 wherein aid configuration 
means further comprises: 50 

a control logic circuit for requiring initialization of 
aid first set of system board configuration registers 
before the system is operational, and for limiting 
access to said second set of system board configura- 
tion registers to those instances where the system 55 
first executes a control password procedure. 

4. The system of claim 1 wherein first memory means 
comprises a memory circuit preconditioned to contain 
data indicative of the system board configuration of the 
target machine. 60 

5. The system of claim 1 wherein said first memory 
means comprises an addressable memory location in 
system read only memory. 

6. The system of claims 4 or 5, wherein said means for 
automatically initializing said first set of system board 65 
configuration registers includes: 

means for reading target machine configuration data 
from said first memory means; and 



means for writing target machine configuration data 
to said first set of system board configuration regis- 
ters. 

7. The system of claim 6, wherein said writing means 
comprises a write once only circuit responsive to sys- 
tem write commands only one time after system initial- 
ization following power on or system reset. 

8. The system of claim 7, wherein said write once 
only circuit comprises: 

a D-type flip-flop circuit having its D-input fixed at a 
logic low level, its clear input fixed at a logic high 
level, its preset input connected to an active low 
level system reset signal, its clock input connected 
to an active low level system write enable signal 
specific to said first set of system board configura- 
tion registers and its inverted output connected as a 
first input to an ORgate; 

said ORgate having its second input connected to the 
active low level system write enable signal, and its 
output provided as a write enabling input to said 
means for writing to said first set of system board 
configuration registers. 

9. The system of claim 1 wherein said second memory 
means comprises a memory circuit preconditioned to 
contain data indicative of the system board configura- 
tion for operation in enhanced mode. 

10. The system of claim 1, wherein said second mem- 
ory means comprises an addressable memory location in 
system read only memory. 

11. The system of claim 2, wheTein said means for 
limiting access to said second set of system board con- 
figuration registers comprises: 

a comparator circuit having a first input terminal and 
a second input terminal, and an output terminal, 
said comparator including means for comparing 
the values of signals presented on said first and 
second inputs and for providing a first type of out- 
put signal when said input signals are not equal and 
a second type of output signal when said input 
signals are equal; 

means for providing a prescribed password signal to 
said first input of said comparator; 

said second input being connected to the system data 
bus to receive as an input signal the data present on 
the system bus; 

wherein said output signal from said comparator is 
provided as an enabling signal to a mode latch 
circuit, said mode latch circuit being configured to 
provide a first and a second output signal in re- 
sponse to said first and second comparator output 
signals, respectively; and 

wherein said first output signal from said mode latch 
is provided as enabling signal to said first set of 
system board configuration registers, and said sec- 
ond output signal from said mode latch is provided 
as an enabling signal to said second set of system 
board configuration registers. 

12. The system of claim 1 wherein said system in- 
cludes a non- volatile memory circuit accessible during 
system setup procedures for use in configuring the sys- 
tem, wherein said first set of system board configuration 
registers includes means for addressing a portion of said 
non-volatile memory and wherein said second set of 
system board configuration registers includes means for 
enlarging the size of system non-volatile memory which 
is addressable during system setup procedures. 

13. In a computer system of the type including a 
microprocessor, system read only memory, system ran- 
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dom access memory, a plurality of peripheral devices, 
such as graphics controllers, diskette controllers, inter- 
rupt controllers, keyboard controllers, communications 
ports and the like, a system bus including data, control 
and addressing elements for interconnecting the various 5 
system elements, and means for individually addressing 
a plurality of adapter circuit board, said adapter circuit 
boards being provided as subsystems to enhance the 
system operation, wherein the system is assembled on a 
system board which further includes a set of registers 10 
for storing system board configuration data, which 
registers ar initialized by the processor during system 
setup procedures pursuant to a set of instruction stored 
in system memory and executed on power on or reset to 
initialize the system, a method for configuring the sys- 15 
tern and initializing the configuration registers compris- 
ing: 

a) providing a first memory means for storing data 
indicative of the system board configuration of a 
target machine to be emulated in emulation mode; 20 

b) providing a second memory means for storing data 
indicative of the system board configuration for 
operation in enhanced mode; 

c) providing a first set of system board configuration 
registers for storing system board configuration 25 
data for operation in emulation mode; 

d) providing a second set of system board configura- 
tion registers for storing system board configura- 
tion data for operation in enhanced mode; 

e) automatically initializing said first set of system 50 
board configuration registers to emulate the target 
machine by reading said stored target machine data 
from said first memory means and subsequently 
writing said target machine data to said first set of 
system board configuration registers to enable the 35 
system to individually address a first number of 
adapter circuit boards; 

f) initializing said second set of system board configu- 
ration registers in response to a prescribed pass- 
word procedure by reading the enhanced mode 40 
data from said second memory means and subse- 
quently writing said enhanced mode data to said 
second set of system board configuration registers, 
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and setting a data value stored in said second set of 
system board configuration registers to enable the 
system to individually address an increased number 
of adapter circuit boards when the system is oper- 
ating in enhanced mode. 

14. The method of claim 13 further including the step 
of requiring said first set of system board configuration 
registers to be initialized before the system is opera- 
tional. 

15. The method of claim 13 wherein said step of auto- 
matically initializing said first set of system board con- 
figuration registers further includes the step of disabling 
the system from writing to said first set of system board 
configuration registers in subsequent system setup pro- 
cedures not resulting from system initialization exe- 
cuted on power on or reset 

16. The method of claim 13 wherein said step of ini- 
tializing said second set of system board configuration 
registers in response to a prescribed password proce- 
dure includes the steps of; 

a) providing a prescribed password data value to be 
stored in system memory; 

b) comparing a data value present on the system data 
bus during system setup procedures to said pass- 
word data value; 

c) enabling the initialization of said second set of 
system board configuration registers only if the 
presented data value is equal to the prescribed data 
value. 

17. The method of claim 13, wherein said system 
includes a non-volatile memory circuit, a portion of 
which is addressable during system setup procedures 
for use in configuring the system in emulation mode and 
wherein said step of initializing said second set of sys- 
tem board configuration registers further includes the 
step of: 

setting a data value stored in said second set of system 
board configuration registers to enable the system 
to address an enlarged portion of said non- volatile 
memory when the system is operating in enhanced 
mode. 
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